Oxidation reactions by prostaglandin cyclooxygenase-hydroperoxidase.
oxidations of organic sulfides, amines, and even enzymes catalyzed by purified and microsomal forms of prostaglandin cyclooxygenase-hydroperoxidase have been studied using O2 incorporation into arachidonic acid to monitor oxygenase and [14C]15-hydroperoxyprostaglandin E2 reduction to prostaglandin E2 to measure hydroperoxidase. The oxygenase was protected by phenol against the irreversible deactivation induced by low levels of hydroperoxides. Furthermore, the EPR signal noted during reactions with the microsomal enzyme probably reflected the adventitious oxidation of endogenous materials. As described previously for phenol and other reducing cosubstrates, methyl phenyl sulfide (MPS) increased hydroperoxidase activity at all concentrations studied, while stimulating oxygenase at low levels and inhibiting it at 5-10 mM. In stoichiometric equivalence with 15-hydroperoxyprostaglandin E2 reduction, MPS was enzymatically oxidized to its analogous sulfoxide, methylphenyl sulfoxide, acquiring an oxygen atom exclusively from the hydroperoxide and demonstrating some chiral character. In contrast, other oxidizable compounds such as N,N-dimethylphenylenediamine and aminopyrine reacted via radical intermediates. Phenylbutazone, which is oxidized using dissolved molecular oxygen, did not compete with MPS oxidation. Hence, MPS was oxidized while bound to the enzyme, whereas the amine oxidation occurred in solution via an enzyme-formed oxidant. The Soret peak noted with cyclooxygenase-hydroperoxidase was examined as a possible measure of this binding, but was also noted in denatured and deactivated enzyme, suggesting that its relevance should be reconsidered. Despite the similarities in their drug-metabolizing profiles, cyclooxygenase-hydroperoxidase is clearly distinct from cytochrome P-450. The mechanism of this hydroperoxidase is considered in the context of other more extensively studied peroxidases.